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PURPOSE: To provide a user tracking type moving robot 
device and sensing method which can perform sensing 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the user tailing mold mobile-robot equipment which follows the user back and moves 
while recognizing the location of a user and an obstruction and avoiding the obstruction 
concerned The source for tailing of infrared radiation with which a users body is equipped and 
which floodlights the infrared radiation for tailing, The light-receiving sensor for tailing which is 
prepared for said mobile robot, receives the infrared radiation for tailing floodlighted from the 
source for tailing concerned of infrared radiation, and outputs a confirmation signal, The infrared 
light emitting device for detection which is prepared for said mobile robot and floodlights the 
infrared radiation for detection around the mobile robot concerned, Said mobile robot opposite- 
** with the infrared light emitting device for detection concerned, and the reflected light of the 
infrared radiation for detection floodlighted in the infrared light emitting device for detection 
concerned is received. The control system equipped with a means to recognize a users location 
based on the confirmation signal of the light-receiving sensor for detection which outputs a 
searching signal, and said light-receiving sensor for tailing, and a means to recognize the location 
of an obstruction based on the searching signal of said light-receiving sensor for detection, User 
tailing mold mobile-robot equipment characterized by having ****(ed), having changed necessary 
height in the mobile robot and having arranged the pair of said light-receiving sensor for tailing, 
and a said infrared light emitting device for detection and said light-receiving sensor for 
detection to him. 

[Claim 2] Said source for tailing of infrared radiation is user tailing mold mobile-robot equipment 

according to claim 1 characterized by equipping the belt fastened on a users waist. 

[Claim 3] Said source for tailing of infrared radiation is user tailing mold mobile-robot equipment 

according to claim 1 characterized by equipping the hat which a user is wearing. 

[Claim 4] Said light-receiving sensor for tailing is user tailing mold mobile-robot equipment 

according to claim 1, 2, or 3 which is formed and is characterized by being arranged at intervals 

of predetermined in a mobile robot's peripheral face hoop direction. [ two or more ] 

[Claim 5] User tailing mold mobile-robot equipment according to claim 1, 2, 3, or 4 characterized 

by having a means to adjust the installation height to the mobile robot of said light-receiving 

sensor for tailing, and said light-receiving sensor for detection to arbitration. 

[Claim 6] Said infrared light emitting device for detection and said light-receiving sensor for 

detection are user tailing mold mobile-robot equipment according to claim 1, 2, 3, 4, or 5 which 

makes it a pair, is formed and is characterized by being arranged at intervals of predetermined in 

a mobile robot's peripheral face hoop direction. [ two or more ] 

[Claim 7] Said control system is user tailing mold mobile-robot equipment according to claim 1, 

2, 3, 4, 5, or 6 which carries out time-sharing processing of confirmation and the searching signal 
of said light-receiving sensor for tailing, and said light-receiving sensor for detection in one 
digital disposal circuit, and is characterized by having a means to recognize a users location and 
the location of an obstruction. 

[Claim 8] Said mobile robot is user tailing mold mobile-robot equipment according to claim 1, 2, 

3, 4, 5, 6, or 7 characterized by having the stowage for storages which functions as the vehicle 
for medical implement conveyance in a hospital, the picking vehicle of the load in a warehouse, 
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the cart for suitcase conveyance in an airport, or a cart for shopping in shopping. 
[Claim 9] Said mobile robot is user tailing mold mobile-robot equipment according to claim 1 , 2, 
3, 4, 5, 6, 7, or 8 characterized by having **** which is controlled free and drives the migration 
direction in said control system. 

[Claim 10] In sensing of the user tailing mold mobile-robot equipment which follows the user 
back while recognizing the location of a user and an obstruction and avoiding the obstruction 
concerned The light-receiving sensor for tailing which received the infrared radiation for tailing 
with which a users body was equipped, and which is floodlighted from the source for tailing of 
infrared radiation, and was prepared for said mobile robot, The light-receiving sensor for 
detection which received the reflected light of the infrared radiation for detection floodlighted 
around the mobile robot concerned from the infrared light emitting device for detection prepared 
for the mobile robot concerned, and was prepared for the mobile robot concerned with the 
infrared light emitting device for detection concerned, The sensing approach of the user tailing 
mold mobile-robot equipment characterized by performing sensing so that the location of a user 
and an obstruction may be recognized as a ********** light-receiving visual field does not carry 
out duplication interference mutually. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the sensing approach of the user tailing mold 
mobile-robot equipment which follows the user back who moves, avoiding an obstruction and 
conveys a load etc., and this equipment. 
[0002] 

[Description of the Prior Art] As conventional user tailing mold mobile-robot equipment, the 
signal from the user who ****(ed) the ultrasonic transmitter is detected, for example, and there 
is an ultrasonic induction type automatic guided vehicle "ROPOTA" which opens a fixed 
distance and follows it (the robotics handbooks P703-P704, 1 990 issue edited by Robotics 
Society of Japan). With this kind of mobile-robot equipment, the ultrasonic transmitter and the 
ultrasonic sensor were used for sensing for recognizing the location of the user who moves, 
photosensor was used for sensing for avoiding the obstruction on a floor line further, the mutual 
intervention was prevented through a medium of a heterogeneous projection sensing signal, and 
coexistence of control of the robot action which suits tailing and evasion and is contradictory is 
aimed at. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, since photosensor was used for sensing 
of an obstruction while using the ultrasonic sensor for sensing which follows a user according to 
the user tailing mold mobile-robot equipment of the conventional example, as described above, a 
digital disposal circuit which is different in a mobile robot's behavior control was needed. 
Therefore, there is a problem of existence of a different digital disposal circuit serving as a 
bottleneck in the miniaturization of mobile-robot equipment, making the circuit design of mobile- 
robot equipment complicating further, worsening productive efficiency as a result, and making a 
manufacturing cost comparatively high-priced. 

[0004] The main purposes which should solve this invention in here are as follows. The 1st 
purpose of this invention uses the user tailing mold mobile-robot equipment and the sensing 
approach of performing sensing of user tailing, and sensing of obstacle avoidance in a single 
sensing technology as an offer plug. 

[0005] The 2nd purpose of this invention uses the user tailing mold mobile-robot equipment and 
the sensing approach of avoiding sensing of user tailing, and the duplication interference between 
sensing of obstacle avoidance as an offer plug. 

[0006] The 3rd purpose of this invention uses the user tailing mold mobile-robot equipment and 
the sensing approach of attaining miniaturization of equipment, simplification of a circuit design, 
improvement in productive efficiency, and reduction-ization of a manufacturing cost as an offer 
plug. 

[0007] The purpose of others of this invention will become naturally clear from the publication of 

a specification, a drawing, especially a claim. 

[0008] 

[Means for Solving the Problem] Solution of said technical problem attains said purpose, when 
this invention adopts the new characteristic configuration means and the technique of next 
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enumerating. Namely, the 1st description of this invention equipment is set to the user tailing 
mold mobile-robot equipment which follows the user back and moves, recognizing the location of 
a user and an obstruction and avoiding the obstruction concerned. The source for tailing of 
infrared radiation with which a users body is equipped and which floodlights the infrared radiation 
for tailing, The light-receiving sensor for tailing which is prepared for said mobile robot, receives 
the infrared radiation for tailing floodlighted from the source for tailing concerned of infrared 
radiation, and outputs a confirmation signal, The infrared light emitting device for detection which 
is prepared for said mobile robot and floodlights the infrared radiation for detection around the 
mobile robot concerned, Said mobile robot opposite-** with the infrared light emitting device for 
detection concerned, and the reflected light of the infrared radiation for detection floodlighted in 
the infrared light emitting device for detection concerned is received. The control system 
equipped with a means to recognize a users location based on the confirmation signal of the 
light-receiving sensor for detection which outputs a searching signal, and said light-receiving 
sensor for tailing, and a means to recognize the location of an obstruction based on the 
searching signal of said light-receiving sensor for detection, It **** and is in the user tailing 
mold mobile-robot equipment which changes necessary height and comes to arrange the pair of 
said light-receiving sensor for tailing, and a said infrared light emitting device for detection and 
said light-receiving sensor for detection to a mobile robot. 

[0009] The 2nd description of this invention equipment is in the user tailing mold mobile-robot 
equipment which comes to equip said source for tailing of infrared radiation in the 1st description 
of said this invention equipment the belt fastened on a user s waist. 

[0010] The 3rd description of this invention equipment is in the user tailing mold mobile-robot 
equipment which comes to equip said source for tailing of infrared radiation in the 1st description 
of said this invention equipment the hat which a user is wearing. 

[001 1] The 4th description of this invention equipment forms two or more said light-receiving 
sensors for tailing in the 1st, 2nd, or 3rd description of said this invention equipment, and is in 
the user tailing mold mobile-robot equipment which it comes to arrange to a mobile robot's 
peripheral face hoop direction at intervals of predetermined. 

[0012] The 5th description of this invention equipment is in the user tailing mold mobile-robot 
equipment which comes to have a means to adjust the installation height to the mobile robot of 
said light-receiving sensor for tailing in the 1 st, 2nd, 3rd, or 4th description of said this invention 
equipment, and said light-receiving sensor for detection to arbitration. 

[0013] The 6th description of this invention equipment makes a pair said infrared light emitting 
device for detection in the 1st, 2nd, 3rd, 4th, or 5th description of said this invention equipment, 
and said light-receiving sensor for detection, forms them, and is in the user tailing mold mobile- 
robot equipment which it comes to arrange at predetermined spacing in a mobile robot's 
peripheral face hoop direction. [ two or more ] 

[0014] Said control system in the 1st, 2nd, 3rd, 4th, 5th, or 6th description of said this invention 
equipment carries out time-sharing processing of confirmation and the searching signal of said 
light-receiving sensor for tailing, and said light-receiving sensor for detection in one digital 
disposal circuit, and the 7th description of this invention equipment is in the user tailing mold 
mobile-robot equipment which comes to have a means to recognize a user's location and the 
location of an obstruction. <BR> [0015] The 8th description of this invention equipment is in the 
user tailing mold mobile-robot equipment which comes to have the stowage for storages where 
said mobile robot in the 1st, 2nd, 3rd, 4th, 5th, 6th, or 7th description of said this invention 
equipment functions as the vehicle for medical implement conveyance in a hospital, the picking 
vehicle of the load in a warehouse, the cart for suitcase conveyance in an airport, or a cart for 
shopping in shopping. 

[0016] The 9th description of this invention equipment is in the user tailing mold mobile-robot 
equipment which comes to have **** to which said mobile robot in the 1st, 2nd, 3rd, 4th, 5th, 
6th, 7th, or 8th description of said this invention equipment is controlled free, and drives the 
migration direction in said control system. 

[0017] The description of this invention approach, recognizing the location of a user and an 
obstruction and avoiding the obstruction concerned The light-receiving sensor for tailing which 
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received the infrared radiation for tailing with which a users body was equipped, and which is 
floodlighted from the source for tailing of infrared radiation in sensing of the user tailing mold 
mobile-robot equipment which follows the user back, and was prepared for said mobile robot, 
The light-receiving sensor for detection which received the reflected light of the infrared 
radiation for detection floodlighted around the mobile robot concerned, and was prepared for the 
mobile robot concerned with the infrared light emitting device for detection concerned from the 
infrared light emitting device for detection prepared for the mobile robot concerned, As a 
********** light-receiving visual field does not carry out duplication interference mutually, it is 
in the sensing approach of the user tailing mold mobile-robot equipment which performs sensing 
and becomes so that the location of a user and an obstruction may be recognized. 
[0018] 

[Function] Since this invention has devised above means and technique, it acts the following. 
That is, even if it uses a homogeneous infrared signal for sensing of user tailing, and sensing of 
obstacle avoidance, the mutual intervention of a sensing signal does not happen, but there is no 
malfunction, and insurance can be made to drive in the 1st description of this invention 
equipment, since necessary height was changed in the mobile robot and the light-receiving 
sensor for tailing and the light-receiving sensor for detection are arranged to him. 
[0019] Since a belt is equipped with the source for tailing of infrared radiation in the 2nd 
description of this invention equipment and the hat is equipped with it in the 3rd description of 
this invention equipment again, respectively, a user can attach the source for tailing 
indispensable to sensing of infrared radiation in a users proper place only by the action which 
fastens a belt on the waist or is wearing a hat on the head. 

[0020] In the 4th description of this invention equipment, since a mobile robot's peripheral face 
hoop direction is made to arrange two or more light-receiving sensors for tailing at intervals of 
necessary, the horizontal light-receiving range of the infrared radiation for tailing with which the 
user was equipped and which is floodlighted from the source for tailing of infrared radiation 
covers an omnidirection, and it becomes large, and a mobile robot can follow correctly, without 
missing the user back. 

[0021] In the 5th description of this invention equipment, since it has a means to adjust the 
installation height to the mobile robot of the light-receiving sensor for tailing, and the light- 
receiving sensor for detection to arbitration, it can be made to be able to respond to the height 
of the obstruction of a site, and versatility can be raised. Here, the policy which enables 
contraction of the mobile robot itself which attached the photo sensor in the height direction as 
a means to adjust the installation height to the mobile robot of each photo sensor to arbitration, 
the policy which enables contraction of a rod with a photo sensor in the height direction, and 
attaches it in a mobile robot, the policy which attaches a photo sensor using a unit with easy 
migration of an installation part can be mentioned. 

[0022] In the 6th description of this invention equipment, since the infrared light emitting device 
for detection and the light-receiving sensor for detection were made into the pair and arranged 
at intervals of necessary to a mobile robot's peripheral face hoop direction, the horizontal range 
which supervises an obstruction covers an omnidirection, and becomes large, and a mobile 
robot's insurance transit of it is attained more. 

[0023] In the 7th description of this invention equipment, since a control system processes each 
infrared signal of the light-receiving sensor for tailing, and the light-receiving sensor for 
detection in one digital disposal circuit, the miniaturization of equipment and the simplification of 
a circuit design of it are attained more. 
[0024] 

[Example] Hereafter, with reference to an accompanying drawing, this invention is explained 
more to a detail based on the example of equipment, and the example of the sensing approach. 
[0025] (Example 1 of equipment) Drawin g 1 shows the configuration of the user tailing mold 
mobile-robot equipment A concerning this example of equipment. User tailing mold mobile-robot 
equipment A consists of a mobile robot 1 and a belt 2 for users, as shown in drawin g 1 . 
[0026] The case is a cylindrical shape and the mobile robot 1 has the light-receiving sensor 3 for 
tailing, the infrared light emitting device 4 for detection, the light-receiving sensor 5 for 



http:/ / www4.ipdl jpo.go jp/cgi-bin/tran_web_cgi_ejje 



16/03/31 



4/6 v 

detection, and **** 6 and 7. In addition, in this example of equipment, although a mobile robot's 
1 case was used as the cylindrical shape, the case of the mobile robot of this invention 
equipment may not be limited to this configuration, and you may make it box forms, such as a 
rectangular parallelepiped. 

[0027] It is arranged at equal intervals that it seems that the light-receiving sensor 3 for tailing 
consists of infrared light-receiving sensors for user tailing, continues throughout the peripheral 
face hoop direction of the mobile robot 1 corresponding to the height of Users M waist, and is 
shown in necessary spacing at six and drawin g 2 . Drawin g 2 shows the expanded sectional view 
in alignment with cutting-plane-line I-I in drawin g 1 here. 

[0028] It is arranged at equal intervals that it seems that the sensing equipment for obstruction 
detection consists of pairs, and the infrared light emitting device 4 for detection and the light- 
receiving sensor 5 for detection continue throughout the peripheral face hoop direction of the 
mobile robot 1 corresponding to the height under User's M knee, and are shown in necessary 
spacing at 6 sets and drawin g 3 . Drawin g 3 shows the expanded sectional view in alignment with 
cutting-plane-line II — II in drawin g 1 here. 

[0029] In order to prevent interference with the infrared radiation for tailing which the light- 
receiving sensor 3 for tailing receives, and the infrared radiation for detection which the light- 
receiving sensor 5 for detection receives in this example of equipment While making necessary 
spacing separation carry out in a mobile robot's 1 height direction and arranging the pair of the 
light-receiving sensor 3 for tailing, and the infrared light emitting device 4 for detection and the 
light-receiving sensor 5 for detection detection visual field field thetat of the light-receiving 
sensor 3 for tailing, and the light-receiving sensor 5 for detection, and thetab it does not overlap 
— as — spatial — respectively — the upper and lower sides — alienation — it set up. 
[0030] **** 6 and 7 is formed in four inferior surfaces of tongue of a mobile robot's 1 case, 
among those two of order are [ two, axle-pin-rake **** 6 and the direction of a side, ] drive 
**** 7 towards User M. Drive **** 7 is controlled by the backward acting signal of the control 
system of the mobile robot 1 which omitted drawing free in the migration direction, and 
constitutes a mobile robot's 1 drive. 

[0031] The digital disposal circuit (drawing is omitted) which carries out time-sharing processing 
of each infrared signal of the light-receiving sensor 3 for tailing and the light-receiving sensor 5 
for detection is prepared in a mobile robot's 1 control system from the standpoint of the 
miniaturization of equipment, and the simplification of a circuit design. In addition, although it was 
made the configuration which prepares one digital disposal circuit in this example of equipment, 
the rate of signal processing may be raised or a digital disposal circuit may be made the 
configuration to prepare [ two or more ] from the standpoint of prevention of malfunction. 
[0032] The location which hits the belt 2 for users at the tooth-back side of User's M waist is 
equipped with the source unit 8 for tailing of infrared radiation, and the source 9 for tailing of 
infrared luminescence which floodlights the infrared radiation for tailing towards a mobile robot's 
1 light-receiving sensor 3 for tailing is established in this source unit 8 for tailing of infrared 
radiation. 

[0033] (Example 1 of an approach) Next, the example of an approach of the sensing approach of 
this invention using the user tailing mold mobile-robot equipment A of the example 1 of 
equipment mentioned above is explained. In using this equipment A, first, User M turns ON each 
power source of the source unit 8 for tailing of the belt 2 for users of infrared radiation, and a 
mobile robot 1 , and **** the belt 2 for users on the waist. 

[0034] If User M does walk migration after these sets are completed, tailing of the user M whom 
the light-receiving sensor 3 for tailing receives the infrared radiation for tailing floodlighted from 
the source 9 for tailing of the source unit 8 for tailing of infrared radiation of infrared 
luminescence, and a mobile robot 1 moves will be started. In order to perform sensing which 
recognizes User's M location at this time, by a mobile robot's 1 control system, a driving signal is 
sent out to the driving source of drive **** 7 so that the confirmation signal outputted from the 
light-receiving sensor 3 for tailing may be processed in a digital disposal circuit and the distance 
L of the User M and the mobile robot 1 which move may be maintained. 

[0035] In order to perform sensing which recognizes the location of Obstruction O, floodlighting 
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the infrared radiation for detection by the infrared light emitting device 4 for detection, in case 
the user M who moves is followed is continued around a mobile robot. And if Obstruction O 
exists in a mobile robot's 1 transit path, the infrared radiation for detection reflected with the 
obstruction O will be received by the light-receiving sensor 5 for detection. At this time, by a 
mobile robot's 1 control system, the searching signal outputted from the light-receiving sensor 5 
for detection is processed in a digital disposal circuit, the location of Obstruction O is 
recognized, and a driving signal is sent out to the driving source of drive **** 7 so that that 
obstruction O may be avoided. 

[0036] As explained above, if the sensing approach of the user tailing mold mobile-robot 
equipment of this example of an approach is adopted in a user's tailing and evasion of an 
obstruction, sensing can be performed only with the single technique using an infrared sensor, 
and improvement in the miniaturization of equipment, the simplification of a circuit design, and 
the productive efficiency of equipment and reduction-ization of a manufacturing cost can be 
attained. 

[0037] (Example 2 of equipment) Drawin g 4 shows the configuration of the user tailing mold 
mobile-robot equipment B concerning this example of equipment. In addition, the same sign was 
used for the part which functions as the above mentioned example 1 of equipment similarly. That 
this example of equipment differs from the example 1 of equipment is the point that the 
installation height of the light-receiving sensor 3 for tailing in the point and mobile robot 1 which 
use the hat 10 which equipped with the source unit 8 for tailing of infrared radiation instead of, 
the infrared light emitting device 4 for detection, and the light-receiving sensor 5 for detection is 
higher than the example 1 of equipment. [ the belt 2 for users ] 

[0038] The light-receiving sensor 3 for tailing is arranged by six peripheral face regular intervals 
of a ring formation 11, and ring formation 1 1 the very thing is projected from the center of a 
mobile robot's 1 head, and is attached in the height direction at the tip of the rod 1 2 which 
carries out contraction adjustment. The sensing equipment for obstruction detection consists of 
pairs, and the infrared light emitting device 4 for detection and 6 sets of light-receiving sensors 
5 for detection are arranged at equal intervals in the peripheral face hoop direction of the mobile 
robot 1 corresponding to the height on User's M knee, and the example 1 of equipment — the 
same — detection visual field field thetat of the light-receiving sensor 3 for tailing, and the light- 
receiving sensor 5 for detection, and thetab duplication interference is not carried out mutually - 
- as — height — changing — spatial — respectively — alienation — it is set up. 
[0039] According to this example of equipment, since the infrared light emitting device 4 for 
detection and the light-receiving sensor 5 for detection are arranged in a location higher than 
the case of the example 1 of equipment, in the example 1 of equipment, it becomes detectable 
[ the tall obstruction which is hard to be detected ]. Moreover, user tailing mold mobile-robot 
equipment with the versatility which was adapted for various sites can be offered. 
[0040] In addition, although the configuration which shrinks the rod 12 with the light-receiving 
sensor 3 for tailing in the height direction was adopted in this example of equipment in order to 
adjust the installation height to the mobile robot 1 of the light-receiving sensor 3 for tailing to 
arbitration It is good even if adjustment of installation height, such as a photo sensor, is possible 
using the unit with easy migration of an installation location in enabling contraction for example, 
of not the thing that limits this invention to this but mobile-robot 1 the very thing in the height 
direction. 

[0041] It can consider preparing the suitable stowage for storages as an application of the user 
tailing mold mobile-robot equipment explained above, and making it function as the vehicle for 
medical implement conveyance in a hospital, the picking vehicle of the load in a warehouse, the 
cart for suitcase conveyance in an airport, or a cart for shopping in shopping. 
[0042] 

[Effect of the Invention] Since according to the ****** sensing approach of this invention 
necessary spacing separation was made to carry out in a mobile robot's height direction and the 
light-receiving sensor for tailing and the light-receiving sensor for detection are arranged as 
explained above, the effectiveness that sensing of user tailing and sensing of obstacle avoidance 
can be performed in a single sensing technology is done so. Especially, in this invention, since 
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the common processing of a user s tailing and the sensing signal of obstacle avoidance can be 
carried out in the same digital disposal circuit, improvement in the miniaturization of equipment, 
the simplification of a circuit design, and the productive efficiency of equipment and reduction- 
ization of a manufacturing cost can be attained. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is the side elevation having shown the configuration of the user tailing mold 
mobile-robot equipment A in the example 1 of equipment of this invention. 

[ Drawin g 2] It is an expanded sectional view in alignment with cutting-plane-line H in drawin g 1 . 

[ Drawin g 3] It is an expanded sectional view in alignment with cutting-plane-line II — II in drawin g 

1- 

[ Drawin g 4] It is the side elevation having shown the configuration of the user tailing mold 
mobile-robot equipment B in the example 2 of equipment of this invention. 
[Description of Notations] 

A, B — User tailing mold mobile-robot equipment 

1 — Mobile robot 

2 — Belt for users 

3 — Light-receiving sensor for tailing 

4 — Infrared light emitting device for detection 

5 — Light-receiving sensor for detection 

6 — Axle-pin-rake **** 

7 — Drive **** 

8 — Source unit for tailing of infrared radiation 

9 — Source for tailing of infrared luminescence 

10 — Hat 

1 1 — Ring formation 

12 — Rod 



[Translation done.] 
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(21 )[tUSI#-§-]f#SI I F6- 308554 
(22)[ai^H]¥fi£6^(1 994) 1 2£ 1 3B 

(71) [ttiMA] 
[lt^J#-§-]000004226 

(72) [^BJ#] 
(72)[3§BJ#] 
(72)[fgBJ#] 

(74)[ft3A] 

[#a±] 



iiSffl^^^^Lrai^m^m*^jiMffl^^>^<t.fjfB^»p^Hc^it^ 
*u ^^iftp^h^sics^pffl^^s^-r^^iffl^n^^^, HuiH^»P7t-c^ 
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m*m3mtzj&mmB9\>mmit. ^.-^m^m^mmuz^t^^itr^. n^m iz 
xmmztitz^t&fttiUftz. m*mi , 2xi*3iciBii<7)3.— tPiiMS^uiPTt-^h^ao 

[|f3fclS5]iim&Jlfflg*Hz>^;RtmBB^ffl^ 

%&Mlzmm?Z>^& : £1imZ-tz^t$:ftWLkTtZ>. If #JSl . 2. 3XI*4[ciB«<Dzl— tfiiSM 

^iftpfeH^ao 

*u mMn7\zyh<Dftmwmxfa\zffimmmxmm£Htzzt$&mt-?&. m&mi > 2, 3. 4 

XI*5[zg3«CDJ.— tfaiSM^KP^h^go 

m^£-o<7)«^3i[H]!&icTB$#tij^gu 

S^filTLfcC^^atr*. »3ft«1 , 2. 3, 4. 5Xtt6fzi5*fl>3.— 9*i6SM»«|P^h« 

[li^3S8]BUlB^i!jP^hl*, ^I^(cfc(t-Sgamil^ffl(7>m. 3&J*l^(f^^|(Dt 0 ^> 

T«tef*1*lA*lfflJ|RttSP*filtx.fc^t*1#«t-r*. IfsfcJll , 2, 3. 4. 5. 6Xli7|zfB*c(D 

3.— tFiiMM^SlP^h^So 

[S#i3i9]HirlEf£»lP^Mi*^ 

^fcn^^at-r*, n&mi > 2, 3. 4. 5, 7xuj:8[cib«(dj-— »f iiKM»»p^^ 

t-£^-^ilMI^i&P7^HgB(D^>v>^ 

^jl^b^-r^iiSffl^^^^^L, ^OHfilB^lJlP7t-^h[c^(tt>^aiMfflS3t-tz>+J- 
l!iI^KlP7fryMciS:(t£;txfc:^^ 

m%amftw&<D&mift&$i%:u ^-Dmm^moTfs^Hzmmm^am^nmtftm^-tmzm 
\it>titzm$am§:i}t-b>-y-t, (D^ti^ti&itu&fimmznm^&Ltiii^izLx, n.— tf 
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[0001] 
[0002] 

— £jri<fc&(P7t^hX^/\>K^;/^P703~P704. B*P/tvyH^#3S§1 990^#gfr) <, 
8©»»P7|?-yh*ltT?f*, 1fa)tMi*3aW*fc«)a>-lr>i/>^cffl*a««» 

P7|«^f*ff«l©iSi|tPOWA*I*^o-CL^. 
[0003] 

7*h^>^£ffll^Tl^<DT\^l&P7t^H7m^^ 

fee Ltr^oT. m^m^S0l^(D#^^l!]P7^^yh^fia)/^M^b[cfcu^r7^;H^^^<^ 
^o.-+FjiMM^»p^h^sst/^>v>^7a^^«i±^tt-^ta>r'fe^o 

[OOO5]*2§0J3<7)B2<7) g ZL— +? iiS(D-fe>v>ySi;Pt^!felIs]^<D-b>v>^ffiS<7) 

mit^£@Mir&j--ifiEJis^i!iP7rv;^ 

[OOO6]*3§BJ(D!g30>B ltt(i.i£«tf>/M!Hb, ESSiSfKD^^b. £j£3&*<DiR]-t;&tf»i£ 
=JXh(D«^b£03z<!:*n:*££zL-^jimM*£»^ 

[0007]*^IE<D^(7>te(DBlftli> BJ3#ffl«, #[Z^if^(D^H(DlBtt^f>g-r<hBJt> 
[0008] 

[Sa*»*^Sf=*(D¥S]lWffiSS<D»*l*.**IB3&<^Jc3nj^r*«r^1#«W*fi6¥ 

m&&itiLT&wm^ziiittz>&mmg:ft-izisy-t. HtiiB^»iP7t-^h[c^(tc>tL> mw&wi 

mftw&mittm^tmzitiiSiZh. mmm^amm9Y^%tftm^izx^^tzm^am0F^ 
(D^mtft^tftLx. mudm^mti^-^m^m^iz^v-t. mti^mm^-t^cD^m 
mmzgi'5^xzL—*f<D&.w&mm?$>¥&. Rismtm^am^ift^v-omiammz^ 

[ooi oi*mAmw(»&3<D!ftmts mtttftw&womi o^waz^a-^mt^mm^^i 

^&*zL-vtim%m*izmmLxtsZD.-vfemm&mia7£yb&miz&2> a 

[001 1 ]*§£wmw<Dn4<D%fWut. mttt&wmwomi . mz^itmso^mztuf^mn 

jiMM^iftp^h^etcfc^o 

[001 2]*f|BJ^g(D^5a)^[i. BUfB^SSWlgfit&Sn s ^2. m3XI*S4(D^lCfclt 
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iin¥S^ix.r^i- +fiiSM^»jP7t-^h^sizfc^, 0 

[001 3]*SP.^atf>fl60m^[£, HtiIB^0JSa<»^1 . ^2, gj3. ff§4XI£fl50m$Nc 
[001 4]*#BJ^g(D^7(D^[* N HUlB*^0J^S(Dmi . f&2. ^3. ^4. ^5X1*^60) 

[ooi 5]*$ggiigBa>£8<D«$ttr*, «TlB*#6Ui3£iBa>mi . f&2. 1&3. £4. ms. fsexiim 

[OOI 6]**^«<D*9(D4#I»I4. «rlB**^^«(D»1 . %2, Sg3. £4, |g5, f&6. ^7 

■r^Kifi^fiS^-c^zL— tfii«M^»iP7t<^h^eizfe<s 0 

[001 7]*S§SG7J&tf>$#^h}: > zL-ifSt;P*S^l<Z)<ia^lS!^LT^iSl^^^lH]jeL^^ 

^^(clt. j.-if<!:M^<7>(£a£fSf&?-^^ 

^»jP^h^S(D-fe>^»^7D^lcfc^ 0 
[0018] 

^0^^aa>mi ama-ei** &mm&itt&y-tMtom&ft^vt&&ma7£yHzmmm 

£&M*-XmWLXl^<DX\ zl— V&m(D^>is><fRVmWfy\3M(D^is><flzmM<Dfc 

[001 9]*fgB^^a<7)m2(D#^ii^;uhiz. &tz. ^mmmKDmso^Tntm^iz^ * 
vr&'n&tivx.&i'^yiz&m^xofemm^ 
[oo2o]*sg0j^a<D!M0m^[£. it&a>^ 

faizfVrmmmizTmi\£-&xi^(Dx*. zl— vizmwztitz&mmfrfti&]fofrz>&ft£*iz>&. 
mmftftm<D7kw-jjft<D&ftmmtfttmzm)fc<tj:i>). &wmtfvHto.— vo'&zm.tt 
^tts:<iEmz&m-?z>^£tfx$z>o 

[0021 ]*f&wmw<D&5<D%f®ixit. &mm&ft*yy-&xf&&m&i}t^>-y-<D&mn7ny 
^ttfx-z. m.mfczm#>z>z.ttfxzz> 0 ^x\ ^^^(D^mo^h^omjimm^ 

Sft.l£affifi)fr(D&»^#^fc^^;/h£&fflLTg^^ 

[0022]*^B^^ffiO)m6(Dif#^li. ^ffl^^^^*TS^*QfflS^>-9-^, -*f 

izLx&mnTFywftmmmjjmzmmmmxw&mLxi^cDx. mm^m.m-t^w-^ 

[0023]*^B^^a<7)^7(D^T^i^J^m7b<iiMffl^^>^&i;^fflS^-t>-9-fl)=& 

m^m^—o(om^mmmmzxmmi-^(Dx\ ^mma^mits ®»mt<Dtem<t& 

[0024] 
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[0025] mwmi )mii**^s^ji^^— tfiiMM^ll!)P7^^vh^BA(7)^iJle^Lrl^ 

[0026]^lbP7K^hi 14. M^Rmff$lc/j:orfcy . ilJlfflg#-fe>if 3, i^fciffl^msMlft; 
<*£RMff2lcU:^*fS^B(D^tSP^^^ 

[0027]ilMfflg:fc-tZ>it3l4, 3.— *f3Mffl#tt«£3te*>iflCT«lf*£*U i— «f M<DK 
©jK*(=»(6T*IMftP^hi 0>nffliBS^lRl±«lcSyRlfSiyiHilc6*3, S2lc^"T <fcaiC 
llrB1lllciB^J^HTl^^o-cl^M2I*Ml4 l <D^m^I-Ilc^ofc^J£^»^®EI^^LrL^'So 

[OO29]^W0IJT?I*. jISfflg^H2>^3^S5tri)iiKffl^^lit^fflS^:-b>-b-5A< 
»3lt«»ftIffl*^M»i:a)T**l»Jl:«fc«>l=. i£JIfflgft-fe:/if 3i:. S£affl*9M&«ft 

-?%tt*>lz s aifSfflS3t-fe>-9-3i:lS»IfflS^-fe>-9-5i:a>ttlii«lMI« t . b £Sfcy^:b 

[0030]JBJ$|6. 714. 5f£M|P7fo/H 0>gtt(DTiEI=4OSiC+&*u -£(D5*>3.— *fMZ[iHi+Xm 
ffc(D2o#<4r**.9Nf|6* iM K^riRl(D20^1!iJSP*|7T?fc^o MM9tt7l4» H$*lSLf=» 
»P7toM<D*iJttl&<Dai;toeM«^ 

[003l]^»P7K^hl(D*iJffliS(=l*.SBa)^M'fb, (3Bima>ffiXfc£lt?JlJl!!fr€K £JK 

Ma>aft**fcfcy,«»ft©i»jta>jM!ifr^ 

[0032]ZL— -tfffl/<;UK2|C[4lL— ■9 i M(Z)jga>W®fi!Hc^yc'Sf4SlCjiMffl^n^^«;h8 
A<»***L. ^<DafiSffl*^MtSiLZi^h8f=l4»SftP7|?'yH (DaiMffl^-tz>-9-3lCfS](trii 

<DHz>v>y^^(D^^icoLNTUiBj-r<5o i— if mi*, *tt«A«fflr*ic^fcy, $t-r* 

ifffl^h2£5&:frr£>„ 

[0034]C^t>(7>42^h^TLfc^lC % IL— if M^fTlMfcT a&Sffl*n«3R3.-^h8 
(D^Mffl^^^^97b^S^^^^Mffl^^^^iEBfflS3 l c-tz>-9-3A^^Lr^WjP 

7t-:^hi A^ift-r-szL— if M<D&m&m%i-?z>o zL<r>t%^ D.—-*fM<Di<LW.&mm-?z>'b^ ; »<? 

Zmtzito. ftHPTftyhl 0)iM»36-CI*. iiJSfflS3te*:/i*3jb^tiia£;h.£aiM^£iB#4fc 

3his&(ct«isu ^K-r^-if Mt^»p^hi <t(D3§itL^$ii#-r^cfcaiciE»ij!a]$i7(D 

[0035]»«l^to-ifM*afili^SI5,Sttffl*n«*3te3ll?-4-CI±m«aO(Z)fitfi$ffiai 

hi o>3tfT»K*icm«!iojb<#flE-r-5^. -ta>p$siftioic-rjR»$*ifcasftiffl*mi3b«a?»i 

fflS3t-b>-9-5l=S3fc**L*« -0>t^ ^MP7t?-j/h1 (DUHJ«im-l?l4, gE*Qffl^iz>-9-5^t>aj 
-r^«fc5l-iEi!j^l$i7(7)iEl!i31lciE»m-^^Mtii-r^o 

[0036]ja±tfciELfc<J; ; 5l^ if (Daisai^ttSljaoiHiaicfci^T. **3HW<D.3-— if ii 

■fe>v>^^n^-e#, ^ea>/MHb. gimttamxfl:, ^S(D^3ai^[p]-t&i;Mit=i 

xhOXSM-lb^gl^c^T-^o 

[0037](g1tt^2)@4l4*^it«l=«*a.— ifa&IS^ltlP7t5-yhSaB<D*fiE$*LrO^ 
*££©(** ZL-if ffl^Uh2(Dft^yiCiiMffl^^;TlJ--^h8^^Lfcill : f : 1 0£fflUT 
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wfttoB:*. ^^^iiic®j^L^iaffl'tt<7)fc^zL-+> i ii«M^iijP7t-:^h^B^{i#t 

[0040]&fc\ *^M0lJTfl*, aiJlfflS3te-lr>-9-3<D»!llP7f5->h1 'vdDflfcyflTtfltefcfflRlzH 

Sttiso^iiij^ssfti-^h^fflLrs^^iPoiayf+i+B^^siifiRr^jzLrtm 

[0041 IfiLtKBLfcJ.— if JiSM^UlP^h^Sa>f5ffl^JtLT[is aSS««aA*ifflJ|RJttffl 

[0042] 

t«»fflS3t^>iti:^i!ip^h<DK*^i^rz^siaiB»iit*^rEaLri^<D^. j.— 
flisisittic-c*ffl«i3i-c#sa)-c % .^«<D/j\M<b. \E\mmtt<Dmm<t. mw<»&.mMm<Dfa±. 
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